Objectives To present the results of a study of a worksitebased intervention to promote tobacco use cessation and improve weight management among motor freight workers. Methods This study used a pre-test/post-test, non-randomized design to assess the effectiveness of a four-month intervention that addressed the social context of the work setting. We evaluated 7-day tobacco quit prevalence among baseline tobacco users, and successful weight management, defined as no weight gain in workers with BMI \25 at baseline and any weight loss among overweight and obese workers.
Introduction
The work environment has potentially profound effects on workers' health behaviors and related risks of disease. Prior research has demonstrated, for example, that job stress, long hours at work, social norms supporting tobacco use, and shift work contribute to increased smoking and pose barriers to quitting [1] [2] [3] [4] [5] . Similarly, increasing evidence points to the role of work culture and work organization in obesity [6, 7] .
The work experiences of motor freight workers pose particularly significant challenges to their health behaviors. Their tobacco use rates are among the highest across occupational groups, between 34 and 46% [8, 9] , and overweight and obesity rates are also higher than for many other occupations [8, 10] . Work experiences, such as long work hours, irregular shifts, unsatisfactory sleeping accommodations, and demands of meeting deadlines [11] [12] [13] , may contribute to poor diets, physical inactivity, and tobacco use. Because of the mobile nature of this work, worksite health promotion programs are generally inaccessible for these workers, who have among the lowest program participation rates of any industry group [14] .
In response to these risks, we tested an intervention to promote tobacco use cessation and weight management among motor freight workers. The intervention was based on the social contextual model of health behavior change, which provides a framework for designing interventions in response to the work environment [15] [16] [17] . As illustrated in Fig. 1 , interventions may directly address the social context, thereby mediating the intervention effect, or may be informed by an understanding of factors in the worksite not amenable to change through the intervention. Accordingly, this model posits that the effectiveness of an intervention can be enhanced by attending to the social context, both by intervening to change modifiable aspects of the social context and by designing interventions to be responsive to those aspects of the social context that are not amenable to change.
For example, although it may not be feasible to change work schedules, it may be possible to speak to workers' concerns about work hours as part of intervention messages.
The purposes of this paper are to examine factors associated with participation in the intervention and to estimate the effectiveness of the intervention in promoting tobacco use cessation and weight management among motor freight workers by comparing the outcomes between participants and non-participants in the intervention. An additional aim is to examine the prevalence of tobacco use and overweight/obesity in this population.
Methods

Design
The Gear Up for Health study tested a tobacco use cessation and weight management intervention among unionized truck drivers and dock workers, using a pre-test/post-test design ( Fig. 2) . At baseline, we invited workers in eight trucking terminals to complete a survey that assessed the prevalence of tobacco use and overweight/obesity. Participants were invited to provide their telephone number and/ or mailing address and to participate in a tailored, telephone-delivered intervention. All survey respondents were again surveyed 10-month post-intervention. We assessed change in tobacco use and weight between the baseline and final surveys in the entire study cohort, regardless of participation in the intervention, and compared change between program participants and non-participants. All study procedures were approved by the Dana-Farber Cancer Institute's Institutional Review Board. We followed the TREND Statement standards for reporting the results of non-randomized evaluations of behavioral and public health interventions [18] . The eight participating trucking terminals were randomly selected from 17 eligible terminals in four states in the eastern region of the US. Eligible terminals were affiliated with the Motor Freight Carriers Association, the industry trade association, and employed 75-150 workers who were members of the International Brotherhood of Teamsters (IBT). Eligible workers were employed for at least 15 h/ week, were permanent employees and IBT members, and had not been out of work on workers' compensation for more than 2 weeks at the time of the survey.
Recruitment to the study took place in two steps. First, across the eight terminals, 697 workers met the eligibility criteria and were invited to participate in the baseline survey; of those, 542 responded to the survey (response rate = 78%) (See Fig. 2 ). Second, workers who completed the baseline survey were eligible to participate in the intervention regardless of their overweight or tobacco use status, because the intervention focused on weight management, defined as either weight loss among those who were overweight or obese, or weight gain prevention among those who were not overweight. When workers completed the survey, they were told that a counselor would call to discuss their survey results if they provided their telephone number. Of the 542 survey respondents, 227 (42%) agreed to participate in the intervention and received at least one telephone call. Non-participants included all other respondents to the baseline survey, including those who only provided a mailing address and thus received the tailored and targeted written materials (described in ''Intervention'' section), as well as those who did not receive any intervention materials.
The baseline survey was conducted on-site in each terminal between November 2005 and August 2006, and the final survey was conducted 10 months later, or approximately 6 months after the completion of the 4-month intervention, between September 2006 and June 2007. The timing of the data collection was informed by recommendations for assessment of tobacco use cessation. The Society for Research on Nicotine and Tobacco recommends that tobacco use cessation be measured as prolonged abstinence at either 6-or 12-month post-intervention [19] . Six-month abstinence rates are commonly assessed in worksite studies [20] . Accordingly, we timed the post-intervention follow-up 6 months after the end of the intervention, that is, 10-month post-baseline. Data collection and intervention staffs functioned independently, and data collection staff was blinded to workers' participation status.
These analyses include 405 survey respondents who completed both the baseline and final survey, regardless of their participation in the intervention.
Intervention
The intervention was a telephone-delivered health promotion program focusing on tobacco use cessation and weight management. We used the social contextual model (Fig. 1 ) to guide our intervention development. We adapted a previously tested intervention, designed for construction laborers and shown to be efficacious in a randomized controlled trial in promoting smoking cessation and fruit and vegetable consumption [21] . To identify elements of the social context of workers' lives on and off the job that would influence their tobacco use and weight management practices, we conducted three focus groups with workers (n = 18 total participants), one focus group with spouses (n = 3 total participants), and three 'ride-along' participant observations, in which a staff member rode with drivers to observe health behaviors and working conditions. We identified positive work experiences (e.g., autonomy, pay, and benefits) as well as challenges and concerns within the work environment (e.g., hazardous working conditions, stresses in meeting deadlines, limited food, and physical activity options). We reflected an understanding of these factors in both recruitment strategies and intervention messages and materials. The health counselors were trained to incorporate information on work experiences into their counseling calls.
The 4-month intervention included telephone counseling sessions, a tailored feedback report and targeted written educational materials (see Table 1 ). The tailored feedback report introduced the program and offered brief personalized health messages, based on baseline survey responses. Over the course of intervention delivery, we delivered five mailings of written materials to all intervention participants, targeted to this population of workers utilizing themes that emerged from the focus groups.
Participants received up to five telephone counseling calls, which focused particularly on addressing factors in the work environment as part of the behavior change process. During the first telephone call, the study was described as a free health promotion coaching program. The telephone counselors were trained in the use of motivational interviewing techniques [22, 23] . Counselors completed 16 h of motivational interviewing training and were then asked to audiotape up to five role plays that were self-evaluated and reviewed with a motivational interviewing expert. Finally, two experts independently reviewed one of the roleplay sessions, compared notes, and approved counselors to proceed with study participants. Counselors focused the discussion on participants' choices, discrepancies between goals and behavior, personal responsibility for change, and enhancement of self-efficacy. Participants were allowed to choose which behaviors to focus on (i.e., nutrition or tobacco use). This process was further guided by principles from the transtheoretical stages of change model [24] and social cognitive theory [25] . Counselors worked with participants to set goals for those interested in making changes or simply monitored participants' attitudes among those who were not ready to make changes. For example, the goals might have included weight maintenance for participants who were not overweight, weight loss for those overweight or obese, and/ or smoking cessation for smokers. Counselors also discussed ways that health behavior changes might fit into their jobs and home lives. We also made available nicotine replacement therapy to participants interested in quitting tobacco. The project director provided ongoing training, supervision Counseling calls (n = up to 5 calls) Targeted to the job experiences and work environments of motor freight workers. 
Measures
Primary outcomes
Tobacco use was measured by self-report, using standard measures [19, 27] . We measured current tobacco use by a positive response to either of the questions, ''Have you used any tobacco products in the last 7 days?'' or ''Have you used any cigarettes in the last 7 days?''. Baseline tobacco users who responded positively to either of the tobacco use questions at follow-up were coded as continuing users, while those who said ''no'' to both questions were coded as quitters. Anthropometric and self-reported measures of height and weight were obtained using standard methodology. Measured height and weight were used if available at both baseline and follow-up. Approximately 10% of the sample did not have measured height and weight values, although they did report height and weight on the survey. If measured values were not available for both time points, we used selfreported values at both baseline and final. We computed body mass index (BMI) as wt(kg)/(ht(m)) 2 . Our primary outcome measure for weight was successful weight management, defined as no weight gain for people with BMI \25 at baseline and any weight loss for all others. A secondary outcome was change in weight between baseline and followup for those with baseline BMI C25.
Program participation was measured by process tracking logs and was defined as the participant completing one or more counseling calls. Non-participants declined to participate in the telephone intervention, although some received written materials.
Secondary outcomes
Fruit and vegetable consumption was assessed in a brief screener that measured consumption in seven categories [28, 29] . Participants also indicated how often they consumed sugar-sweetened beverages (1 question) and sugary snacks (1 question).
Covariates: social context of work Individual level factors We assessed job satisfaction (''How satisfied are you with your job?'') and the extent to which these workers got adequate sleep (''How often during the past 4 weeks did you get enough sleep to feel rested upon waking up?'').
Interpersonal level factors We measured supervisory support by creating a sum of responses to five related items, creating a score ranging from 5 to 20 with a higher score indicating more supervisor support (Cronbach's Alpha = 0.86) [30] . The items included the extent to which supervisor is concerned about the worker's welfare, pays attention to what the worker is saying, is helpful in getting job done, and is successful in getting people to work together, and the extent to which the worker is exposed to hostility on the job (reversed).
Organizational factors Job strain was assessed using the abbreviated version of the Job Content Questionnaire (JCQ), [30] focusing on the three sub-scales: psychological job demand (5 items), decision authority (3 items), and skill discretion (5 items). Decision latitude was created as a weighted sum of decision authority and skill discretion. A worker was defined as having job strain if his/her psychological demand was greater than the national median, while decision latitude was below the national median. National medians [31, 32] were re-scaled to adjust for the different number of items used in our study.
We asked participants to report their work shift (day shift vs. afternoon, night, split, irregular or rotating) and hours worked in the last 7 days [33] .
Sociodemographic characteristics
Sociodemographic variables were measured using standard items, including age, race/ethnicity, and education. Main job categories included over-the-road truck driving, pick up and delivery truck driving, working on the docks and a combination of driving and dock work. Over-the-road truck drivers drive heavy trucks for extended periods of time and cover long distances; pick up and delivery truck drivers deliver freight within a local area; dockworkers load and unload freight from trucks.
Statistical analysis
To evaluate factors associated with program participation, we compared worker characteristics and outcomes between participants and non-participants. To assess whether program participation was associated with outcome measures, we compared each outcome between participants and nonparticipants, controlling for terminal and any factors found to be statistically significantly associated with participation.
In all analyses, we controlled for the clustering of workers in terminals, using mixed-effect linear modeling methods with terminal as a random effect. For continuous measures, we used mixed-effect analysis of variance and for categorical measures, we used iteratively re-weighted likelihoods to fit a binary distribution with a logit link function. We used SAS statistical software for all analyses [34] .
Results
Program participation
As illustrated in Fig. 2 , 42% of workers invited to participate agreed and received at least the first telephone call. We examined the associations of program participation with sociodemographics, individual factors, and outcomes ( Table 2 ). The factors most strongly associated with participation were working the day shift and getting adequate sleep. Participants were somewhat more likely to be white than non-participants.
There were no statistically significant differences between participants and non-participants in the baseline levels of the outcome variables. At baseline, 41% of participants and 40% of non-participants used tobacco. For indicators of overweight and obesity, 90% of participants and 87% of non-participants had a BMI of 25 or greater (as 
Tobacco use cessation
Among the 216 baseline tobacco users, 151 completed the final survey (70%). Among these respondents, 23 reported not using tobacco in the last 7 days resulting in a 7-day quit prevalence of 15% (95% CI 9.5-21.0%). Baseline tobacco users who participated in the intervention were more likely to have quit using tobacco than non-participants: 23.8% vs. 9.1% (site adjusted OR = 3.13, 95% CI 1.22-7.98%, p = 0.02). When we controlled for terminal and factors associated with program participation-race/ethnicity, sleep adequacy, and job shift-the relationship between tobacco use cessation and program participation remained statistically significant (OR = 3.07, 95% CI 1.16-8.09%, p = 0.02); the adjusted quit rate was 23.9% for participants compared to 9.1% for non-participants.
Weight management
Among the 405 participants who completed both the baseline and final survey, 398 had measured or selfreported height, and weight and of these 182 (46%) met the definition of successful weight management at final. The rate of successful weight management adjusted for terminal was 45% (95% CI 38-53%). There was no difference between participants and non-participants in successful weight management. The adjusted successful management rates were 44% for participants and 46% for non-participants, p = 0.74 (OR = 0.93, 95% CI 0.62-1.40%). Eighty-five percent of the participants with baseline and final height and weight data (n = 342 of 398) were overweight or obese (BMI C 25) at baseline. Within this subsample, those who participated in the intervention had a mean weight loss of 0.06 lbs compared to a mean weight gain of 0.49 lbs among non-participants (p = 0.62, controlling for terminal). After controlling for covariates (baseline weight, race/ethnicity, sleep adequacy, job shift, and terminal), the association between weight change and program participation remained not statistically significant (p = 0.49).
Because of the potential for weight gain among workers who were attempting to quit using tobacco, we added tobacco use status and the interaction of tobacco use status and participation to the multivariable model for weight management. Although the interaction of program participation and tobacco use was not significantly associated with weight change, we found that program participants who quit using tobacco gained an average of 6.3 lb compared to workers in the other groups whose weight changed very little (Table 3) .
Diet
Overall, there was a significant decrease in the consumption of sugary drinks (mean decrease of 0.20 servings per day, p = 0.003). There was also a non-significant decrease of 0.08 servings per day in sugary snack consumption and a non-significant increase of 0.12 servings per day in fruits and vegetable consumption. Dietary changes were not associated with program participation, adjusting for site, baseline food choice, race, sleep adequacy, job shift, and tobacco use status.
Discussion
Gear Up for Health is a tailored, print-and telephonedelivered intervention for truck drivers and other motor freight workers. Using the social contextual model for health behavior change, we embedded messages about tobacco use cessation and weight management in the context of workers' day-to-day work experiences, such as the challenges of finding healthful food options on the road and boredom during long drives that may prompt increased use of tobacco and pose barriers to quitting. Although it was not feasible to change these work conditions, the personalized intervention aimed to help workers identify strategies to address work experiences as part of the behavior change process.
This intervention resulted in successful tobacco use cessation rates; 24% of baseline tobacco users participating in the intervention were no longer tobacco users 6 months after the conclusion of the intervention, compared to only 9% of non-participants. We recognize that non-participants in this study are not comparable with participants given the non-randomized design. Nevertheless, the cessation rate among participants in the current study compares favorably with our findings in the tools for health study, which tested a similar intervention in a randomized controlled trial among construction workers; we observed a quit rate of 19% among these intervention participants and 8% among those workers randomly assigned to a non-intervention control group [21] . A recent Cochrane review of workplace interventions using individual counseling for smoking cessation [35] reported sustained cessation rates at six to 36-month post-intervention ranging from 8 to 21% among intervention participants [21, [36] [37] [38] [39] [40] [41] [42] [43] . We found no overall improvements in weight management or weight loss between overweight and obese workers, regardless of participation in the intervention. Baseline tobacco users who participated in the intervention program and quit using tobacco gained on average over 6 lb (2.7 kg). Although weight gain associated with tobacco use cessation is highly variable and may be related to other factors, such as number of cigarettes smoked, age, and race/ethnicity, our estimate of post-cessation weight gain is in line with other literature (e.g., weight gain of 2.8 and 4.4 kg among males) [44, 45] . A growing literature describes the feasibility and potential efficacy of intervening with multiple risk behaviors [46] [47] [48] [49] . These results suggest, however, that the combination of tobacco use cessation and weight management may pose particular challenges.
We have explored the relationship between behavior change and receipt of the intervention elsewhere [50] . Neither number of calls nor call duration was related to quitting tobacco use, changes in the four nutrition behaviors, or weight maintenance. However, a higher percentage of those who quit using tobacco, versus not quitting, thought the number of calls were just right (100% vs. 75%), received NRT (87% vs. 56%), read most or all of the materials (100% vs. 70%), found the materials to be very helpful (87% vs. 30%), set tobacco goals (93% vs. 58%), and met these goals (100% vs. 44%) (p B 0.05 for all). These results may be useful in planning future interventions and indicate that participants' perceptions of materials and the support provided may be more important than absolute call number or their duration. Thus, the number and duration of counseling calls may be flexible and determined in response to the needs of participants.
This study used a non-randomized, pre-test/post-test design. There is increasing recognition in the public health literature that the accumulation of evidence about effective interventions requires expanded use of research designs beyond the randomized controlled trial [51] [52] [53] [54] [55] . Kirkwood [52] outlines several appropriate circumstances for the use of a non-randomized design, which are applicable to this study. This intervention had been shown to be efficacious in a prior randomized controlled trial among construction laborers; in this study, we adapted this evidence-based intervention to another population (motor freight workers) and expanded its application to another risk factor (overweight/obesity). Following the guidelines outlined in the TREND statement for reporting the results of studies using non-randomized designs [18] , we have described the use of social and behavioral theory in the intervention design, provided information about the intervention, and described the research design.
It is important to note several additional limitations to this study. Tobacco use cessation was measured by selfreport; collection of biochemical measures to validate selfreport was not feasible in this setting, where testing for other drugs is not uncommon and would therefore likely raise concerns and reduce trust among participants. A work group synthesis of this issue concluded that biochemical verification may not be necessary for population studies with certain characteristics, such as those of workers using previously tested intervention strategies [56] . In order to minimize missing data on measured weight, we used mixed methods for collection of weight and height, although we consistently used the same type of measure for each individual participant. We measured tobacco use cessation and weight loss only once post-intervention, 6 months after the completion of the intervention, and may not have captured some initial changes in these outcomes as indicated on the self-reported surveys. Although we believe that change in body weight is the best indicator of change in energy balance, we also measured changes in dietary behaviors that were the target of the intervention; we did not, however, measure changes physical activity, which might also contribute to changes in energy balance. Also, we defined participation in the intervention as receiving at least one telephone counseling call; we recognize that variations in intervention dose may be associated with changes in the outcome. Finally, although 42% of the baseline survey respondents participated in the intervention, future studies may explore ways to increase participation through further formative research and addressing barriers to participation.
Despite these limitations, this study has important implications for the design and delivery of health promotion interventions for these high-risk workers. This study points to the considerable need for effective interventions in this population, which is at high risk for tobacco use and overweight/obesity. Overall, 40% were current tobacco users, and 42% had a BMI of 30 or greater considered obese. By comparison, approximately 21% of adult Americans are current tobacco users, and about one-third of US adults are obese [57, 58] . Despite this elevated risk, few interventions have been designed for middle-aged working men.
In conclusion, the Gear Up for Health intervention illustrates the importance of embedding messages about tobacco control in the larger context of work experiences. We applied the social contextual model to frame our intervention around an understanding of the unique work experiences and job conditions of motor freight workers, as we learned through our formative research. This study found significant rates of tobacco use cessation that compare favorably with other studies. These findings also underscore the need for ongoing research on weight management within the work setting. As the field of public health seeks to reduce disparities in health outcomes such as tobacco use cessation and weight loss, it is important that we recognize that one size does not fit all, and that work experiences and job conditions are important components in our efforts to tailor and target interventions to the needs of blue-collar workers.
